Intestinal absorption of S-(pentachlorobutadienyl)glutathione and S-(pentachlorobutadienyl)-L-cysteine, the glutathione and cysteine S-conjugates of hexachlorobuta-1,3-diene.
The bioactivation of the nephrotoxin hexachlorobuta-1,3-diene (HCBD) involves hepatic formation and biliary excretion of S-(pentachlorobutadienyl)glutathione (PCBG). The intestinal absorption of PCBG was studied in vivo by introducing PCBG or its metabolite, S-(pentachlorobutadienyl)-L-cysteine (PCBC), into rat intestines via a biliary cannula and measuring PCBG and PCBC concentrations in portal blood. When PCBG was infused into the intestine, both PCBG and PCBC were found in the blood; the highest metabolite concentrations (0.9 nmol/ml for PCBG and 1 nmol/ml for PCBC) were observed 30 min after infusing the S-conjugate. Higher blood PCBC concentrations were observed after PCBC infusion than after PCBG infusion. Transport studies in CaCo-2 cells, a human intestinal cell line, showed that application of PCBG (0.1 mM) to the apical side of the cells resulted in a 2.4-fold accumulation of PCBG in the basolateral chamber after 24 hr; in this time, the cells metabolized 69% of the applied PCBG to PCBC. Addition of glutathione (1 mM), gamma-glutamyl-p-nitroanilide (1 mM), or probenecid (1 mM) to the apical chamber diminished the active transport of PCBG. With PCBC, no active apical or basolateral transport was observed. The experiments are the first demonstration of the intestinal absorption of the S-conjugates of HCBD, which is an important step in their translocation from the liver to the kidney.